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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily reduce the pixel pitch and to easily increase the 
number of pixels. 

SOLUTION: A V shaft register 141 is structured by allowing one pulse transfer stage 
141-1 to correspond to two horizontal direction pixel lines a1 and a2 that constitute of 
the pixel section of a liquid crystal panel. The outputs from pulse transfer stages 141- 
1 to 141-m of the register 141 are decoded by a decoder section 142 and gate pulses 
GPj are generated to individually drive the lines aj 0=1 to M). Thus, the number of 
constituting stages of the register 141 is reduced to one half of the conventional case. 
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Vnotices * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pulse migration means which is a circuit for driving two or more pixels arranged in the two 
different directions, and carries out a sequential output while moving every two or more pixels of the 1st 
pulse signal along the direction of one of said two directions, The pixel drive circuit characterized by 
having a driving pulse generation means to generate many 2nd pulse signal from that for driving the pixel 
train arranged along other directions of [ of said two directions ] according to an individual, based on the 
1st pulse signal outputted from said pulse migration means. 

[Claim 2] Furthermore, the pixel drive circuit according to claim 1 characterized by having a change 
means by which it can change whether it is prepared between said pulse driving means and said 
individual driving pulse generation means, and said 1st pulse is supplied from a pulse migration means to 
an individual driving pulse generation means. 

[Claim 3] Two or more pixels arranged in the two different directions, and the pulse migration means 
which carries out a sequential output while moving every two or more pixels of the 1st pulse signal along 
the direction of one of said two directions, Based on the 1st pulse signal outputted from said pulse 
migration means Drive circuit one apparatus pixel accumulation equipment characterized by having an 
individual driving pulse generation means to generate many 2nd pulse signal from that for driving the 
pixel train arranged along other directions of [ of said two directions ] according to an individual. 
[Claim 4] Furthermore, drive circuit one apparatus pixel accumulation equipment according to claim 1 
characterized by having a change means by which it can change whether it is prepared between said 
pulse migration means and said individual driving pulse generation means, and said 1st pulse is supplied 
from a pulse migration means to an individual driving pulse generation means. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive circuit one apparatus pixel accumulation 
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equipment constituted including the pixel drive circuit and such a pixel drive circuit for driving 

alternatively the pixel arranged for example, in the shape of a matrix. 

[0002] 

[Description of the Prior Art] In recent years, the spread of liquid crystal displays is remarkable as an 
image display device on a par with CRT (cathode-ray tube). While this equipment arranges a pixel in the 
shape of a matrix to horizontal and a perpendicular direction They are level and the thing which arranges 
and constituted the shift register about vertical each. Whenever it outputs carrying out the sequential 
transfer of the perpendicular direction selection pulse perpendicularly from a vertical shift register and 
chooses pixel Rhine (pixel array horizontally located in a line) By repeating actuation of making 
sequential selection, a signal is written in all pixels, scanning horizontally the pixel of pixel Rhine which 
outputted carrying out the sequential transfer of the horizontal selection pulse horizontally from a 
horizontal shift register, and was chosen by the perpendicular direction selection pulse. 
[0003] By the way, in this kind of image display device, the display corresponding to a multi-scan to 
which it enabled it to change the size of a viewing area according to the class of picture signal is known 
to enable it to correspond to the picture signal of various specification like the image display device 
using CRT. About the non-display field (for example, vertical part of a screen) which does not display 
among full screens, there is a method of adjusting viewing-area size among the approaches used with 
this kind of equipment by making it black, as a perpendicular direction selection pulse is not supplied. 
According to this approach, since it is not necessary to add a hand to the picture signal itself, there is 
an advantage that a control circuit, an image memory, etc. for picture signal processing are unnecessary, 
and do not need to be accompanied so much by cost rise. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional image display device, 
each transfer stage in a vertical shift register was prepared respectively corresponding to each vertical 
pixel Rhine, and it had become the configuration which outputs this, transmitting one step of pulse at a 
time perpendicularly. However, if much more narrow-ization of a pixel pitch is recently called for with 
the request of highly-minute-izing of a display image, even if it is going to arrange the circuit of one 
transfer stage of a shift register in the width of face for 1 -pixel Rhine like before, area becomes 
inadequate, and implementation is difficult. Temporarily, by improvement in the detailed-ized technique 
of a semiconductor device, since the number of semiconductor devices, such as a transistor required as 
the whole shift register, cannot be reduced when the transfer stage of a shift register is arranged for 
every pjxel Rhine even if such high density arrangement was attained, the consumed electric current 
cannot be reduced. Furthermore, since it will be necessary to accelerate the transfer rate of each 
transfer interstage of a shift register if it is going to increase the number of pixel Rhine when a pulse 
transfer of a shift register is made to be performed for every pixel Rhine like before, the need (drive 
frequency is made higher) of accelerating more the working speed of the semiconductor device which 
constitutes the circuit of each transfer stage and the circuit of other parts arises. 

[0005] Moreover, in the above-mentioned display of the conventional multi-scan correspondence, since 
the switching device for closing motion is prepared for every pixel Rhine in order to stop the selection 
pulse supply to pixel Rhine of a non-display field among full screens, the element number for every 
stage increases and the consumed electric current as the whole drive circuit increases. Under the 
situation that much more narrow-ization of a pixel pitch is called for especially, it is next to impossible 
to arrange a switching device for every pixel Rhine further the place where it is difficult in the width of 
face for 1 -pixel Rhine to even arrange the circuit of one transfer stage of a shift register as mentioned 
above. 

[0006] Thus, in the conventional image display device, while it was difficult to aim at narrow-izing of a 
pixel pitch, and increase of the number of pixels beyond the present condition, there was a problem that 
it was necessary to accelerate the component which constitutes a drive circuit. 

[0007] This invention was pot made in view of this trouble, and the purpose is in offering the pixel drive 
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circuit and drive circuit one apparatus pixel accumulation equipment which can realize easily narrow- 
izing of a pixel pitch, and increase of the number of pixels, without needing the increment in the number 
of the configuration components for a drive, and the further improvement in the speed of a working 
speed. 
[0008] 

[Means for Solving the Problem] The pulse migration means which the pixel drive circuit of this invention 
is a circuit for driving two or more pixels arranged in the two different directions, and carries out a 
sequential output while moving every two or more pixels of the 1st pulse signal along the direction of 
one of the two directions, Based on the 1st pulse signal outputted from the pulse migration means, it 
has a driving pulse generation means to generate many 2nd pulse signal from that for driving the pixel 
train arranged along other directions of [ of the two directions ] according to an individual. It is possible 
to constitute so that it may have a change means by which a pixel drive circuit can change whether the 
1st pulse is further supplied from a pulse migration means to an individual driving pulse generation 
means between a pulse driving means and an individual driving pulse generation means here. 
[0009] Two or more pixels arranged in the two directions in which the drive circuit one apparatus pixel 
accumulation equipment of this invention differs, The pulse migration means which carries out a 
sequential output while moving every two or more pixels of the 1st pulse signal along the direction of 
one of the two directions, Based on the 1st pulse signal outputted from the pulse migration means, it 
has an individual driving pulse generation means to generate many 2nd pulse signal from that for driving 
the pixel train arranged along other directions of [ of the two directions ] according to an individual. It is 
possible to constitute so that it may have a change means by which drive circuit one apparatus pixel 
accumulation equipment can change whether the 1st pulse is further supplied from a pulse migration 
means to an individual driving pulse generation means between a pulse driving means and an individual 
driving pulse generation means here. 

[0010] With the pixel drive circuit of this invention, or drive circuit one apparatus pixel accumulation 
equipment, while every two or more pixels of the 1st pulse signal move along the direction of 1 with a 
pulse migration means and a sequential output is carried out, the 2nd pulse signal for driving the pixel 
train arranged along other directions of [ of the two directions ] based on the 1st pulse signal by the 
individual driving pulse generation means according to an individual is generated. It becomes possible to 
change whether the 1st pulse is further supplied from a pulse migration means to an individual driving 
pulse generation means here by having a change means between a pulse driving means and an individual 
driving pulse generation means, and, thereby, the change of the range of the effective pixel train of the 
pixel trains arranged along other above-mentioned directions, i.e., the field which can be displayed, is 
attained. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. In addition, the following explanation explains the case where this 
invention is applied to the color liquid crystal display which formed the pixel section and a pixel drive 
circuit on the same substrate at one. 

[0012] [Gestalt of the 1st operation] drawing 1 expresses the outline configuration of the color liquid 
crystal display (only henceforth a liquid crystal display) conceming-the gestalt -of 1 operation of this 
invention, and drives it by the so-called active matrix. This equipment is equipped with a liquid crystal 
panel 10, the signal driver 20, and the timing generating section 30 as shown in drawing 1 . The pixel 
section 11 ( drawing 2 ) mentioned later is carried in the liquid crystal panel 10. The signal driver 20 
carries out predetermined signal transformation to the video input signals BSIN, RSIN, and GSIN 
inputted, and it outputs the common potential signal VCOM impressed to the counterelectrode which a 
liquid crystal panel 10 does not illustrate while it outputs the video signals BS, RS, and GS for driving 
each pixel for colors (not shown in this Fig.) of B (blue), R (red), and G (green) in a liquid crystal panel 10. 
The timing generating section 30 generates various kinds of timing signals HST, HCK, VST, VCK, FRP, 
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and SHS based on the synchronizing signals SYNC, such as a composite synchronizing signal. 
[0013] Here, HST shows the start pulse (henceforth H start pulse) of the horizontal shift register which 
a liquid crystal panel 10 mentions later, and HCK shows the clock pulse (henceforth H clock pulse) 
which drives a horizontal shift register. 2VST(s) show the start pulse (henceforth V start pulse) of the 
perpendicular direction shift register which a liquid crystal panel 10 mentions later, and 2VCK shows the 
clock pulse (henceforth V clock pulse) which drives a perpendicular direction shift register. Moreover, 
FRP shows the reversal and the noninverting selection signal used for changing into the video signals 
BS, RS, and GS of the signal driver's 20 an alternating current of the video input signals BSIN, RSIN, and 
GSIN centering on predetermined direct current voltage, and SHS shows the sample hold signal used for 
the signal driver 20 setting up the phase of video signals BS, RS, and GS. 

[0014] Drawing 2 expresses the example of 1 configuration of a liquid crystal panel 10. It is [ the level 
drive circuit where a liquid crystal panel 10 contains the pixel section 11, the level switch section 12, 
and the horizontal shift register 13 (henceforth the H shift register 13) as shown in this drawing, and ] 
the perpendicular direction shift register 141 (henceforth the V shift register 141). this Fig. — not 
illustrating — it has the vertical-drive circuit 14 to include. The H start pulse HST shown in drawing 1 
and the H clock pulse HCK are inputted into the H shift register 13, and V start pulse 2VST shown in 
drawing 1 and V clock pulse 2VCK are inputted into V shift register of the vertical-drive circuit 14. 
[0015] The pixel section 11 arranges the pixel which consists of a liquid crystal cell, a switching element, 
etc. in the shape of a matrix, is constituted, and can display an image now by driving each of these 
pixels alternatively. As a switching element, a thin film transistor (TFT) etc. is used, for example. In the 
example shown in drawing 2 , while the pixel section 11 arranges the pixels BD (1 j), RD (2 j), GD (3 j), 

GD (N, j) of N individual 0=1 "M] horizontally M pixel BD(1 1) - (1 M), RD (2 1) GD (3 1) - (3 M) and 

GD(N f 1) - (N, M) are arranged perpendicularly, and it is constituted. Here, it is shown that BD, RD, and 
GD are blue, red, and a pixel for green, respectively. 

[0016] The level switch section 12 is constituted including horizontal switch 12(1) -12(N) of N individual, 
and has the function which supplies alternatively the video signals BS, RS, and GS inputted from the 
signal driver 20 ( drawing 1 ) to the pixel section 11. Horizontal, switch 12(1) -12(N) of N individual is 
divided into every three groups. Community (juxtaposition) connection of the three level switches of 
each group is made in each transfer stage of the H shift register 13. And sequential supply of the 
horizontal selection pulse is carried out from each transfer stage of the H shift register 13 with a 
predetermined time interval to each of these groups. The predetermined time interval said here becomes 
settled with the period of the H clock pulse HCK supplied to the H shift register 1 3 from the timing 
generating section 30 ( drawing 1 ). Corresponding to each, video signals BS, RS, and GS are supplied to 
three level switches of each group from the timing generating section 30 of drawing 1 . 
[0017] The H shift register 13 is selectable in the pixel train for a drive (pixel array prolonged 
perpendicularly) by the horizontal selection pulse which consists of two or more pulse transfer stages, 
and carries out a sequential output from each stage. The H shift register 13 starts actuation by making 
into a trigger the H start pulse HST supplied from the timing generating section 30, and, more 
specifically, performs a horizontal pixel selection scan by carrying out the sequential output of the 
horizontal selection pulse from each transfer stage with the time interval which becomes settled by the 

H clock pulse HCK* Three level switches in each- group in-the level. switch section-12 will be-in an-open 

condition at coincidence, whenever a horizontal selection pulse is supplied from the H shift register 13, 
and they supply video signals BS, RS, and GS to juxtaposition at three pixel trains to which the pixel 
section 1 1 corresponds. 

[0018] Next, the configuration of the vertical-drive circuit 14 is explained with reference to drawing 3 - 
drawing 5 . Here, drawing 3 expresses the whole vertical-drive circuit 14 configuration, drawing 4 
expresses the configuration of the V shift register 141 of drawing 3 , and drawing 5 expresses the 
various signal wave forms in the vertical-drive circuit 14. As shown in drawing 3 , the vertical-drive 
circuit 14 is constituted including the V shift register 141, the decoder section 142, and the buffer 



-5- 



section 143. 

[0019] The V shift register 141 consists of two or more pulse transfer stages 141-1 - 141-m. Here, as 
mentioned later, it is m=M/2. V clock pulse 2VCK as V start pulse 2VST as shown in drawing 5 (b) 
supplied to the top pulse transfer stage 141-1 from the timing generating section 30 of drawing 1 and 
shown in each pulse transfer stage 141-1 - 141-m from the timing generating section 30 at drawing 5 
(c) is inputted into juxtaposition. Each pulse transfer stage 141-1 - 141-m are constituted using one 
inverter and two clocked inverters which operate synchronizing with the V clock pulse VCK, and series 
connection is mutually carried out so that it may mention later. Like illustration, one pulse transfer stage 
is prepared corresponding to two pixel Rhine in the pixel section 1 1 ( drawing 2 ). More specifically, the 
pulse transfer stage 141-1 is pixel Rhine a1 and a2. Corresponding, the pulse transfer stage 141-2 is 
pixel Rhine a3 and a4. Corresponding, pulse transfer stage 141-m is pixel Rhine a (M-1) and aM. It 
corresponds. Here, pixel Rhine aj 0=1 ~M) shows the pixel array which consists of pixels BD (1 j)~GD (N, 
j) in the pixel section 11. Such a V shift register 141 of a configuration With the time interval which 
starts the pulse transfer operation of each transfer interstage by making into a trigger V start pulse 
2VST supplied from the timing generating section 30, and becomes settled by V clock pulse 2VCK From 
each pulse transfer stage 141-1 - 141-m, the sequential output of the shift register pulse SRP1 as 
shQwn in drawing 5 (d) - (f) - the SRPm (however drawing 5 only SRP1-SRP3 illustration) is carried out, 
respectively. Here, the V shift register 141 corresponds to the "pulse migration means" in this invention, 
and the shift register pulse SRP1 - SRPm correspond to the "1st pulse signal" in this invention. 
[0020] As shown in drawing 4 , the pulse transfer stage 141-1 of the V shift register 141 contains the 
latch circuit which consists of a clocked inverter 1411, and the inverter 1412 and clocked inverter 1413 
which were formed in the outgoing end side of a clocked inverter 1411. 

[0021] The clocked inverter 1411 is constituted including the transistors 1411a and 1411b of two PMOS 
molds, and the transistors 1411c and 1 41 1 d of two NMOS molds. Between the source drains of 
Transistors 1411a and 1411b, it connects mutually and between Transistors [ 1411c and 141 1d ] source 
drains is connected mutually. CMOS structure is inputted into V start pulse 2VST to Transistors 1411b 
and 1411c at the gate of nothing and both. It connects mutually and both drain is connected to the input 
edge (gate of the transistors 1411b and 1411c of the pulse transfer stage 141-2) of the pulse transfer 
stage of the next step as an outgoing end. The source of transistor 1411a is connected to power- 
source Rhine VDD, and ground connection of the transistor 1 41 1 d source is carried out. /2VCK which is 
the reversal signal of V clock pulse 2VCK is inputted into the gate of transistor 1411a, and V clock 
pulse 2VCK is inputted into the gate which is transistor 141 Id. 

[0022] The inverter 1412 is constituted by the transistors 1412a and 1412b of a CMOS configuration, 
and the input edge (gate of Transistors 1412a and 1412b) is connected to the outgoing end (drain of 
Transistors 1411b and 1411c) of a clocked inverter 1411. The source of transistor 1412a is connected 
to power-source Rhine VDD, and ground connection of the source of transistor. 1412b is carried out. 
[0023] A clocked inverter 1413 is the same configuration as a clocked inverter 141 1, and is constituted 
including the transistors 1413a and 1413b of two PMOS molds, and the transistors 1413c and 1413d of 
two NMOS molds. While the input edge (gate of the transistors 1413b and 1413c which make a CMOS 
configuration) of this clocked inverter 1413 is connected to the outgoing end (drain of Transistors 1412a 
and 1412b>of an inverter 1412, the -outgoing end. (drain of Transistors 1413b and 141 3c>iscpnnected to 
the input edge (gate of Transistors 1412a and 1412b) of an inverter 1412. 

[0024] In the pulse transfer stage 141-1 of such a configuration, from the outgoing end (drain of 
Transistors 1411b and 1411c) of a clocked inverter 1411, while the shift register pulse SRP1 is 
outputted and being transmitted to the pulse transfer stage 141-2 of the next step, it is inputted into 
the decoder section 142. It is a configuration with the same said of other pulse transfer stages 141-2 - 
141-m. 

[0025] With reference to drawing 3 , it explains again, it was shown in this drawing — as — the decoder 
section 142 — each pixel Rhine aj of the pixel section 11 every — prepared NAND gate 142-j 0=1 ~M) is 
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included. Decoding pulse VCK-A as shown in drawing 5 (g) is inputted into, the input edge of one way 
each of the odd-numbered NAND gate 142-1,142-3 grade, and decoding pulse VCK-B as shown in 
drawing 5 (h) is inputted into the input edge of one way each of the even-numbered NAND gate 142- 
2,142-4 grade. Here, decoding pulse VCK-A has 1/2 of the periods of V clock pulse 2VCK, and decoding 
pulse VCK-B has the wave which reversed decoding pulse VCK-A. 

[0026] The shift register pulse SRPk of NAND gate 142- (2k-1) of the decoder section 142 and 142-2k 
which it is from pulse transfer stage 141-k of the V shift register 141 in other input edges is inputted 
respectively. Here, it is k=1-m. These NAND gate 142- (2k-1) and 142-2k decode the shift register 
pulse SRPk from the V shift register 141 by decoding pulse VCK-A or VCK-B, and output it, 
respectively. Here, the decoder section 142 corresponds to the "driving pulse generation means" in this 
invention. 

[0027] the buffer section 143 — each pixel Rhine aj of the pixel section 11 every — prepared buffer 
143-j (j=1 -M) is included. The input edge of each buffer 143-j is connected to the outgoing end of each 
NAND gate 142-j of the decoder section 142, and an outgoing end is pixel Rhine aj. It connects with the 
gate of TFT (not shown) which constitutes each pixel. Each buffer 143-j is the gate pulse GPj as 
reversed the logic of the corresponding output signal from NAND gate 142-j and shown in drawing 5 (i) - 
(n). It outputs. These gate pulses GPj Pixel Rhine aj where the pixel section 1 1 corresponds The gate 
(not shown) of the TFT transistor which constitutes each pixel is supplied, and each pixel is driven, pixel 
Rhine aj where, as for each buffer 143-j, the pixel section 11 corresponds [ the decoder section 142 or 
the V shift register 141 ] again It also, has the function to isolate both not to be influenced [ which can 
be set ] of wiring capacity. Here, it is a gate pulse GPj. It corresponds to the "2nd pulse signal" in this 
invention. 

[0028] Next, actuation of the color liquid crystal display of the above configurations is explained. 
[0029] In drawing 3 , V start pulse 2VST outputted from the timing generating section 30 ( drawing 1 R> 
1) is inputted into the pulse transfer stage 141-1 of the V shift register 141, and V clock pulse 2VCK is 
supplied to each pulse transfer stage 141-1 of the V shift register 14 - 141-m. Each of these pulse 
transfer stages 141-1 - 141-m carry out the sequential output of the shift register pulse SRP1 as 
shown in drawing 5 (d) -(f)- the SRPm while performing a pulse transfer one by one according to V 
clock pulse 2VCK. 

[0030] The shift register pulse SRP1 outputted from each pulse transfer stage 141-1 of the V shift 
register 141 - 141-m - SRPm are inputted into the group of a NAND gate in the decoder section 1 42 
which corresponds, respectively. More specifically, the shift register pulse SRPk (k=1-m) is inputted into 
corresponding NAND gate 142- (2k-1) and 142-2k These NAND gate 142- (2k-1) and 142-2k decode 
and output the shift register pulse SRPk by decoding pulse VCK-A and VCK-B as shown in drawing 5 
(g) and (h), respectively, gate pulse GPj as the output of NAND gate 142-j (i=1~M) reversed by buffer 
143-j of the buffer section 143, respectively and shown in drawing 5 R> 5 (i) - (n) ****** — it is 
outputted. A gate pulse GPj is pixel Rhine aj where the pixel section 1 1 ( drawing 2 ) corresponds. The 
gate of the TFT transistor of each pixel which can be set is supplied, and each transistor is changed into 
an ON (open) condition. 

[0031] On the other hand, the H start pulse HST outputted from the timing generating section 30 
- ( drawing -1 ..). and-the H clock pulse- HCK are supplied to the-H. shift register 13 ( drawing. -1 ). The -H- shift 
register 13 is outputted carrying out the sequential shift of the level selection pulse according to these 
signals HST and HCK. A sequential input is carried out at each level switch group whom the level switch 
section 12 described above, respectively, and these level selection pulses change the level switch in 
each group into an open condition. Consequently, sequential selection of each three trains [ every ] 
pixel train from the 1st train to the Nth train is made. 

[0032] Gate pulse GP1 from the buffer section 143 Pixel Rhine a1 When the pixel train to the 3rd train 
is chosen from one train in the period chosen by the level selection pulse from the H shift register 13, 
the video signals BS, RS, and GS inputted from the signal driver 20 are pixel Rhine a1, respectively. 



-7- 
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Pixels BD (1 1)-GD (3 1) are supplied. Next, video signals BS, RS, and GS are supplied to Pixels BD (4 
1)-GD (6 1) by choosing the pixel train from the 4th train to the 6th train, respectively. It is pixel Rhine 
a1 like the following. Three pixels are chosen at a time one by one, and video signals BS, RS, and GS are 
supplied to coincidence to each. 

[0033] Pixel Rhine a1 After the writing of a video signal to the pixel of N individual is completed next, it 
is a gate pulse GP2. Pixel Rhine a2 It is chosen and is pixel Rhine at also here. Every three pixels are 
chosen like a case and video signals BS, RS, and GS are supplied to coincidence. Like the following, 
whenever supply of the video signal for 1 -pixel Rhine is completed, it is a gate pulse GPj. Next pixel 
Rhine is chosen. Thereby, processing for the 1 field is completed. Furthermore, termination of 
processing for the 1 field performs same processing also in the next field. 

[0034] Here, with reference to drawing 6 and drawing 7 , the example of a comparison over the gestalt 
of this operation is explained. 

[0035] Drawing 6 expresses the outline configuration of the vertical-drive circuit 114 as an example of a 
comparison over the vertical-drive circuit 14 in the gestalt of this operation, and drawing 7 expresses 
the timing of the various signals in this vertical-drive circuit 114. In addition, the same sign is given to 
the component same in these drawings as the gestalt ( drawing 3 , drawing 5 ) of this operation. As 
shown in drawing 6 , the vertical-drive circuit 1 14 of this example of a comparison is constituted 
including the V shift register 1 141, the decoder section 1 142, and the buffer section 143. The V shift 
register 1141 differs from the V shift register 141 in the gestalt of the above-mentioned implementation, 
and is each pixel Rhine aj of the pixel section 11. It consists of pulse transfer stage 1 1 41— j 0=1 -M) of a 
total of M (= 2m) individuals prepared by corresponding. Here, each pulse transfer stage 1141-j is the 
same circuitry as the circuit shown in drawing 4 of the gestalt of the above-mentioned implementation, 
and is constituted by two clocked inverters and one inverter. The V start pulse VST as shown in 
drawing 7 (a), and the V clock pulse VCK as shown in drawing 7 (b) are inputted into the V shift register 
1 141. Here, the V start pulse VST and the V clock pulse VCK are pulse signals of V start pulse 2VST in 
the gestalt of the above-mentioned implementation, and V clock pulse 2VCK which have a twice as 
many frequency (period of 1/2) as this, respectively, respectively. 

[0036] V — a shift register — 1 141 — each — a pulse — a transfer — a stage — 11 41 - j — V — a 
start pulse — VST — and — V — a clock pulse — VCK — following — a pulse — a transfer — 
carrying out — drawing 7 — ( — c — ) - ( — h — ) — having been shown — as — a shift register — a 
pulse - — SRPj -~ " (SPR1 "-SPR6" is illustrated in this drawing) ■ — sequential — an output — carrying 
out — a decoder — the section — 1 142 — it can set — corresponding — a N AND gate —1142 — - j 
— supplying — coming — **** — . Each NAND gate 1142-j of the decoder section 1 142 decodes and 
outputs shift register pulse SRPj" supplied from corresponding pulse transfer stage 1141-j by shift 
register pulse SRP(j-1) " from pulse transfer stage 1 141- of the preceding paragraph. Each buffer 
143-j of the buffer section 143 is the gate pulse GPj as reversed the output of corresponding NAND 
gate 1142-j and shown in drawing 7 (i) - (n). Pixel Rhine aj which outputs and corresponds It supplies. 
[0037] thus, the vertical-drive circuit 114 of this example of a comparison — setting — pulse transfer 
stage 1141-j of the V shift register 1141 — each pixel Rhine aj of the pixel section 11 every — one is 
prepared at a time. Here, when complicatedly [ a total often transistor components are required, and / 
to be wired ] between each transistor component is taken into consideration- as shownJn- drawing 4 in 
order to constitute one pulse transfer stage 1 141-j, a remarkable arrangement area is needed. For this 
reason, when it is going to narrow a pixel pitch for highly-minute-izing of the pixel section 11, it is 1- 
pixel Rhine aj. It becomes difficult to form one pulse transfer stage 1 141-j in the field corresponding to 
width of face. For example, when it constitutes one transfer stage of the V shift register 1141 like 
drawing 4 , ten transistor components must be arranged to the width-of-face field for 1 -pixel Rhine, and 
it cannot respond to narrow-ization of a pixel pitch. By moreover, contraction-ization of the size of a 
transistor component, or wiring width of face temporarily accompanying improvement in a manufacturing 
technology 1-pixel Rhine aj Even if it is able to form one pulse transfer stage 1141-j in the width-of- 
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face field of a part It is difficult and it is pixel Rhine aj of the pixel section 11 to realize it t without being 
accompanied by the rise of a manufacturing cost When a number (=j) is increased Since an element 
number required for the configuration of the V shift register 1141 increases in proportion to it, it is 
inevitable that the consumed electric current of the vertical-drive circuit 114 increases remarkably. 
Furthermore, since the V start pulse VST and the V clock pulse VCK for operating the V shift register 
1141 are a pulse signal with a high frequency as shown in drawing 7 (a) and (b), the transistor 
component which constitutes each pulse transfer stage of the V shift register 1141 must have good, 
frequency characteristics, and they have a difficulty on a configuration also at this point. 
[0038] On the other hand, while matching one pulse transfer stage to two pixel Rhine according to the 
vertical-drive circuit 14 of the gestalt of this operation The output from each pulse transfer stage is 
decoded by the decoder section 142, and it is each pixel Rhine aj. Since the gate pulse GPj of** was 
created, if the total of pixel Rhine is the same, the configuration number of stages of the V shift register 

141 can be set to 1/2 of the above-mentioned example of a comparison. Therefore, it is possible to set 
a total element number required for the configuration of the V shift register 141 to about 1/2, and the 
consumed electric current can be reduced. Moreover, since what is necessary is just to form one pulse 
transfer stage in the width-of-face field for 2-pixel Rhine, even if it makes a pixel pitch fairly narrow, it 
can respond enough also on the present manufacturing— technology level. For example, since what is 
necessary will be just to arrange five transistor components that what is necessary is just to arrange 
ten transistor components to the width-of-face field for 2-pixel Rhine in constituting one transfer stage 
of the V shift register 141 like drawing 4 if it is made per 1 -pixel Rhine, manufacture is easy. . 
Furthermore, V start pulse 2VST for operating the V shift register 141 and V clock pulse 2VCK the V 
start pulse VST used in the example of a comparison as shown in drawing 5 (b) and (c), and the V clock 
pulse VCK ( drawing 7 (a) — ) Since it is a pulse signal with a low frequency compared with (b), the 
transistor component which constitutes each pulse transfer stage of the V shift register 141 does not 
need to have so good frequency characteristics, and they are usable in the component of the usual 
property. 

[0039] In addition, although decoding pulse VCK-A and VCK-B which are used in the decoder section 

142 are assigned in the sequence A, B, A, and B — , by turns for every NAND gate and were inputted 
with the gestalt of this operation as shown in drawing 3 In addition, as shown in drawing 8 and drawing 9 , 
above-mentioned decoding pulse VCK-A, decoding pulse 2 VCK-A with one (the frequency of 1/2) 
twice the pulse width of VCK-B, and 2 VCK-B are prepared. You may deform so that these may be 
assigned and inputted into each NAND gate of decoder section 142' in the sequence A, B, B, A, A, B, 
and — . In addition, drawing 8 expresses the outline configuration of vertical-drive circuit 14* as a 
modification of the gestalt of this operation, and drawing 9 expresses the timing of the various signals of 
vertical-drive circuit 14' of drawing 8 . In these drawings, the same sign is given to the same component 
as each component shown in above-mentioned drawing 3 and above-mentioned drawing 5 , and 
explanation is omitted. The configuration of parts other than an approach to assign the wave of decoding 
pulse 2 VCK-A and 2 VCK-B and decoding pulse 2 VCK-A to each NAND gate of decoder section 142\ 
and 2 VCK-B among drawing 8 and drawing 9 is the same as that of drawing 3 R> 3 and drawing 5 . 
[0040] In the modification shown in drawing 8 , since it can be made 1/2 of decoding pulse 2 VCK-A, 
decoding pulse VCK-A which showed-the frequency of 2-VCK-B-to above-mentioned- drawing --5 (g) and 
(h) f and VCK-B as shown in drawing 9 (g) and (h), the transistor component which constitutes a NAND 
gate may not have high frequency characteristics. Moreover, in the example of drawing 5 , since the 
shift register pulse SRP1, decoding pulse VCK-A, or VCK-B has started or fallen to the same timing, for 
example in timing t1 and t2, if a slight timing gap is among both, a mustache-like spike noise may occur 
in the output of a NAND gate. On the other hand, since the timing of a standup and falling differs 
completely in the modification shown in drawing 8 between the shift register pulse SRP1, decoding pulse 
2 VCK-A, or 2 VCK-B as shown in drawing 9 (g) and (h), there are few possibilities that the spike noise 
of the shape of an above mustache may occur. 
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[0041] [The gestalt of the 2nd operation], next the gestalt of operation of the 2nd of this invention are 
explained. 

[0042] Drawing 1 0 expresses the outline configuration of the vertical-drive circuit 24 applied to the 
color liquid crystal display concerning the gestalt of operation of the 2nd of this invention. This vertical- 
drive circuit 24 is replaced with the V shift register 141 and the decoder section 142 in a gestalt 
( drawing 3 ) of implementation of the above 1st, and is equipped with the V shift register 241 and the 
decoder section 242, respectively. This V shift register 241 is ml. Pulse transfer stage 241-1 -241 -ml 
of an individual It is contained and constituted. Each one pulse transfer stage 241 -p (here, it is p=1-m1) 
of every is prepared to three pixel Rhine a (3p-2), a (3p-1), and a (3p) of the pixel section 11 ( drawing 
2 ), and that of the internal configuration is the same as that of what was shown in drawing 4 . Here, it is 
ml =M/3 (= natural number). 

[0043] As shown in the V shift register 241 at drawing 1 1 (b) and (c), V start pulse 3VST of the V start 
pulse VST in the above-mentioned example of a comparison ( drawing 7 (a), (b)) and the V clock pulse 
VCK which has one 3 times the period of this, respectively, and V clock pulse 3VCK are supplied from 
the timing generating section 30 ( drawing 1 ). Here, the V shift register 241 corresponds to the "pulse 
migration means" in this invention. 

[0044] Three decoding pulse VCK-A' which has a mutually different phase as shown in drawing 1 1 (g) - 
(i) in the decoder section 242, VCK-B\ and VCK-C are supplied, and, and it is inputted into an input 
edge, respectively. [ NAND gate 242- / corresponding to pulse transfer stage 241 -p / (3p-2), 242- (3p- 
1), and 242-3p ] [ while ] The shift register pulse SRPp of these three NAND gate 242- (3p-2), 242- 
(3p-1), and 242-3p is respectively inputted from pulse transfer stage 241 -p which is the V shift register 
241 in other input edges. The decoder section 242 corresponds to the "driving pulse generation means" 
in this invention, and the shift register pulse SRPp corresponds to the "1st pulse signal" in this 
invention. 

[0045] Next, actuation of the vertical-drive circuit 24 of such a configuration is explained. V start pulse 
3VST outputted from the timing wiring section 30 of drawing 1 is inputted into the pulse transfer stage 
241-1 of the V shift register 241 — having — V clock pulse 3VCK — the V shift register 24 — each — 
pulse transfer stage 241-1-241-m1 It is supplied, these — each — pulse transfer stage 241-1-241-m1 
While performing a pulse transfer one by one according to V clock pulse 3VCK, the sequential output of 
shift register pulse SRPV as shown in drawing 1 1 (d) - (f) - SRPml * is carried out. These shift register 
pulses SRP1 - SRPml ' are inputted into the group of three NAND gates in the decoder section 242 
which correspohd£, respectively. More specifically, the shift register pulse SRPp is inputted into three 
NAND gate 242- (3p-2), 242- (3p-1), and 242-3p. p=1-m1 [ however, ] it is . By decoding pulse VCK-A, 
VCK-B, and VCK-C, NAND gate 242- (3p-2), 242- (3p-1), and 242-3p decodes the shift register pulse 
SRPp, respectively, and outputs it. The output of each of these NAND gates is the gate pulse GPj as 
buffer 143-j of the buffer section 143 was reversed, respectively and shown in drawing 1 1 (j) - (o), 
respectively. It is outputted by carrying out. Gate pulse GPj Pixel Rhine aj where the pixel section 1 1 
( drawing 2 ) corresponds The gate of the TFT transistor of each pixel which can be set is supplied, and 
each transistor is changed into an ON (open) condition. 

[0046] Thus, according to the gestalt of this operation, since one pulse transfer stage 241-p was 

prepared to three pixel Rhine of the pixel- section 1 1, rather than the, case of the gestalt of ^ 

implementation of a total element number required for the configuration of the V shift register 241 of 
the above 1st, it can decrease further and the consumed electric current can be reduced further. 
Moreover, since what is necessary is just to form one pulse transfer stage in the width-oMace field for 
3-pixel Rhine, even if it makes a pixel pitch still narrower, it can respond enough on the present 
manufacturing-technology level. For example, since what is necessary is just to arrange about three 
transistor components that what is necessary is just to arrange ten transistor components to the 
width-of-face field for 3-pixel Rhine if it is made per 1 -pixel Rhine in constituting one transfer stage of 
the V shift register 241 like drawing 4 , manufacture becomes still easier. Furthermore, since it is a pulse 
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signal with a more low frequency compared with V start pulse 2VST used with the gestalt of the 1st 
operation, and V clock pulse 2VCK as V start pulse 3VST for operating the V shift register 241 and V 
clock pulse 3VCK were shown in drawing 1 1 (b) and (c), the frequency characteristics required of the 
transistor component which constitutes each pulse transfer stage of the V shift register 241 will 
become looser. 

[0047] [The gestalt of the 3rd operation], next the gestalt of operation of the 3rd of this invention are 
explained. 

[0048] Drawing 10 expresses the outline configuration of the vertical-drive circuit 34 applied to the 
color liquid crystal display concerning the gestalt of operation of the 3rd of this invention. The display 
electronic switch 344 which enables this vertical-drive circuit 34 to change the viewing area of the pixel 
section 1 1 ( drawing 2 ) to alpha or beta according to the class (specification) of video signal inputted 
between the V shift registers 141 and the decoder sections 142 in the vertical-drive circuit 14 shown 
with the gestalt ( drawing 3 ) of implementation of the above 1st is formed. Here, viewing areas alpha are 
all pixel Rhine a1 -aM(s) of the pixel section 11. It is a viewing area when giving an indication, possible, 
and a viewing area beta is a (M-1) among [ a2 ] pixel Rhine of the pixel section 11 - It is a viewing area 
when giving an indication possible.. 

[0049] As shown in drawing 12 , the display electronic switch 344 contains m NAND gates (however, 
m=M/2) 344-1 - 344-m. Each NAND gate 344-k (however, k=1-m) is for controlling whether the shift 
register pulse SRPk outputted from each pulse transfer stage 1 41— k of the V shift register 141 is 
inputted into corresponding NAND gate 142- (2k-1) in the latter decoder section 142, and 142-2k. And 
the shift register pulse SRPk is inputted into an input edge. [ NAND gate 344-k ] [ while ] Moreover, the 
display change signal SW in NAND gate 344-m of the bottom in NAND gate 344-1 of the maximum 
upper case which takes one value of the "H" or "L" level in other input edges is inputted respectively, 
all of an input edge besides each in other NAND gates 344-2 - 344- (m-1) are being fixed to "H" level. 
Other configurations are the same as that of the case of drawing 3 . Here, the display electronic switch 
344 corresponds to the "change means" in this invention. 

[0050] Next, actuation of the vertical-drive circuit 34 of the above configurations is explained. 
[0051] First, in enabling a display of a viewing area alpha, it makes into "H" level the display change 
signal SW inputted into NAND gate 344-1 of the display electronic switch 344, and 344-m. Thereby, all 
NAND gates 344-1 - 344-m will be in a gate open condition, and all the shift register pulses SRP1 from 
the V shift register 141 - SRPm(s) will be supplied to the decoder section 142 as they are. That is, in 
this condition, it becomes equal to the circuit condition shown in drawing 3 . The viewing area [ section 
/ 11 / whole / pixel ] alpha which it is will be in an active state, and an image will be displayed here. 
[0052] On the other hand, in enabling a display of a viewing area beta, it makes into "L" level the display 
change signal SW inputted into NAND gate 344-1 of the display electronic switch 344, and 344-m. 
Thereby, only NAND gate 344-2 - 344- (m-1) will be in a gate open condition, and NAND gate 344-1 
and 344-m will be in a gate closed state. For this reason, the shift register pulse SRP1 and SRPm from 
the V shift register 141 are not supplied to the decoder section 142, but only the shift register pulses 
SRP2-SRP (m-1) are supplied to the decoder section 142 as they are. Thereby, the viewing area beta of 
the pixel sections 1 1 will be in an active state, and an image is displayed here. At this time, they are 

- pixel Rhine a1, a2,-a (M-1), and aM. A part is-displayed black,-- ■., ...... 

[0053] Here, the example of a comparison over the vertical-drive circuit 34 of the gestalt of this 
operation is explained. 

[0054] Drawing 13 expresses the outline configuration of the vertical-drive circuit 214 as an example of 
a comparison over the gestalt of this operation. The display electronic switch 1144 which enables this 
vertical-drive circuit 214 to change the viewing area of the pixel section 1 1 ( drawing 2 ) to alpha or 
beta according to the class (specification) of video signal inputted between the decoder sections 1 142 
and the buffer sections 143 in the vertical-drive circuit 1 14 shown in the example of a comparison over 
the gestalt of implementation of the above 1st ( drawing 6 ) is formed. Here, viewing areas alpha and 



beta are the same as the thing in the gestalt ( drawing 12 ) of this operation. The display electronic 
switch 1144 consists of M NAND gates 1144-1 - 1144-M. Each of such NAND gate 1 1 44— j 0=1 -M) is 
each pixel Rhine aj of the pixel section 11. It is corresponded and prepared. 

[0055] Each NAND gate 1144-j is for controlling whether the output of each NAND gate 1142-j of the 
decoder section 1142 is inputted into corresponding buffer 1 43— j in the latter buffer section 143. And 
the output of each NAND gate 1142-j of the decoder section 1142 is inputted into an input edge. 
[ NAND gate 1 144— j ] [ while ] Moreover, the display change signal SW in two NAND gates 1 144-1 by 
the side of the maximum upper case, 1144-2 and two NAND gate 1144- by the side of the bottom (M-1), 
and 1 144-M which takes one value of the "H" or "L" level in other input edges is inputted respectively, 
all of an input edge besides each in other NAND gates 1144-3 - 1144- (M-2) are being fixed to "H" 
level. Other configurations are the same as that of the case of drawing 6 . 

[0056] In the vertical-drive circuit 214 of such a configuration, in order to enable the display of a 
viewing area alpha, all NAND gates 1144-1 - 1144-M are changed into a gate open condition by making 
the display change signal SW into "H" level. The output of all NAND gate 1142-j of the decoder section 
1 142 will be supplied to buffer 143-j to which the buffer section 143 corresponds as it is by this, and a 
viewing area alpha will be in an active state. On the other hand, in order to enable a display of a viewing 
area beta, only two NAND gates 1 144-1 by the side of the maximum upper case, 1 144-2 and two NAND 
gate 1 144- by the side of the bottom (M-1), and 1 144-M are made into a gate closed state by making 
the display change signal SW into "L" level. Thereby, the output of these four NAND gates is not 
supplied to the buffer section 143, but only the output of NAND gate 1 144-3 - 1 144- (M-2) is supplied 
to the decoder section 142 as it is. Thereby, a viewing area beta will be in an active state, and they are 
pixel Rhine a1, a2 and a (M-1), and aM. A part is displayed black. 

[0057] thus, each pixel Rhine [ in / at this example of a comparison / the pixel section 11 ] aj every — 
since NAND gate 1144-1 for a display change - 1144-M are prepared and the display electronic switch 
1 144 is constituted, it becomes still more difficult than the case ( drawing 3 ) where dealing with 
narrow-ization of a pixel pitch is the gestalt of implementation of the above 1st. Moreover, since there 
are many transistor element numbers required for the configuration of the display electronic switch 
1144, the consumed electric current becomes large. 

[0058] On the other hand, in the vertical-drive circuit 34 ( drawing 1 2 ) of the gestalt of this operation, 
since the display electronic switch 344 is constituted from preparing NAND gate 1144-k corresponding 
to pulse transfer stage 141-k prepared to two groups of pixel Rhine a (2k-1) and a (2k), it becomes still 
easier from th6 case where dealing with narrow-ization of a pixel pitch is the above-mentioned example 
of a comparison ( drawing 13 ). Moreover, since a transistor element number required for the 
configuration of the display electronic switch 344 is reducible, the consumed electric current can be 
further reduced rather than the case of the above-mentioned example of a comparison ( drawing 13 ). 
[0059] In addition, although the gestalt of this operation explained the case where established the 
display electronic switch 344 in the vertical-drive circuit 14 shown in the gestalt of implementation of 
the above 1st, and a viewing area was changed, it is also possible to establish a display electronic switch 
in the vertical-drive circuit 24 ( drawing 10 ) shown in the gestalt of implementation of the above 2nd, 
and to change a viewing area. In this case, what is necessary is just to constitute a display electronic 
switch in the vertical-drive- circuit 24 of- drawing 10 , as one NAND gate is prepared among three groups - 
of NAND gate 242- (3p-2), 242- (3p-1), and 242-3p to which pulse transfer stage 141-p (p=1-m1) of 
the V shift register 241 and the decoder section 242 correspond. 

[0060] As mentioned above, although the gestalt of some operations was mentioned and this invention 
was explained, this invention is not limited to the gestalt of these operations, and is variously deformable. 
For example, although the V shift register 241 was constituted from a gestalt of implementation of the 
above 2nd as one pulse transfer stage 241 -p was prepared to three pixel Rhi ne a (3p— 2), a (3p— 1), and a 
(3p) in the pixel section 11, you may make it prepare one pulse transfer stage to four or more pixel 
Rhine. 



[0061] Moreover, although the horizontal drive method was considered as the 3-dot coincidence 
sampling with the gestalt of each above-mentioned implementation, it is good also as a multi-dot 
coincidence sampling which carries out a coincidence drive, or you may make it drive 1 pixel of more 
pixels but not only this at a time. 

[0062] Moreover, although the gestalt of this operation explained the color liquid crystal display, this 
invention is not limited to this and can be applied also to a monochrome liquid crystal display, 
furthermore, indicating equipments other than a liquid crystal display, for example, PD (plasma display) 
component and EL (electroluminescence) component, — it is applicable to a FED (Field Emission 
Display) component etc. further. In addition, while arranging on an array by using many detailed electron 
sources as cathode, pull out an electron from each cathode, and it is made to collide to the fluorescent 
substance which applied these electrons to the anode plate, and is made to make, light emit by 
impressing the high voltage to each cathode with this FED. 
[0063] 

[Effect of the Invention] As explained above, according to claim 1, a pixel drive circuit according to claim 
2, claim 3, or drive circuit one apparatus pixel accumulation equipment according to claim 4 While 
establishing the pulse migration means which carries out a sequential output, moving every two or more 
pixels of the 1st pulse signal along the direction of one of the two directions of a pixel array Since many 
2nd pulse signal was generated from that for driving the pixel train arranged along other directions of 
[ of the two directions ] based on the 1st pulse signal by the individual driving pulse generation means 
according to an individual, the number of the circuit elements which constitute a pulse migration means 
is reducible. For this reason, while the arrangement area of the circuit which constitutes a pulse- 
migration means is reducible, reduction of power consumption is attained. Moreover, since a pulse 
migration means should just output the 1 st one pulse signal corresponding to two or more pixel trains, it 
can ease the demand of frequency characteristics to the circuit element which constitutes this pulse 
migration means. 

[0064] Especially, even if it is the case where the pixel section and its drive circuit are constituted in 
one since the number of the circuit elements which constitute a pulse migration means according to 
drive circuit one apparatus pixel accumulation equipment according to claim 3 or 4 is reduced and 
circuit area can be reduced, it is effective in the ability to respond to narrow-ization of a pixel pitch 
enough. 

[0065] Moreover, according to a pixel drive circuit according^ claim 2 or drive circuit one apparatus 
pixel accumulation equipment acdording to claim 4 Furthermore, since it constituted so that it might , 
have a change means by which it can change whether the 1st pulse is supplied from a pulse migration 
means to an individual driving pulse generation means between a pulse driving means and an individual 
driving pulse generation means The configuration element number of an electronic switch can be 
reduced compared with the case where it constitutes so that a change means may be established 
between an individual driving pulse generation means and each pixel train like before, and circuit size 
serves as a compact more. Therefore, when changing the part of all the pixels alternatively into the 
condition of not driving and making viewing-area size switchable by the electronic switch, power 
consumption can be reduced compared with the former, and it is effective in the ability to respond to 
narrow-ization of a pixel pitch.- 

[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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.LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the outline configuration of the color liquid crystal display 
concerning the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is drawing showing the outline configuration of the liquid crystal panel in drawing 1 . 
[Drawing 3] It is a circuit diagram showing the outline configuration of the vertical-drive circuit in 
drawing 1 . 

[Drawing 4] It is a circuit diagram showing the configuration of each transfer stage of the shift register 
in drawing 3 . 

[Drawing 5] It is a timing chart for explaining actuation of the vertical-drive circuit of drawing 3 .. 
[Drawing 6] It is a circuit diagram showing the outline configuration of the vertical-drive circuit as an 
example of a comparison over the gestalt of operation of the 1 st of this invention. 
[Drawing 7] It is a timing chart for explaining actuation of the vertical-drive circuit of drawing 6 . 
[Drawing 8] It is a circuit diagram showing the modification over the vertical-drive circuit of drawing 3 . 
[Drawing 9] It is a timing chart for explaining actuation of the vertical-drive circuit of drawing 8 . 
[Drawing 10] It- is a block diagram showing the outline configuration of the vertical-drive. circuit used for 
the color liquid crystal display concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 11] It is a timing chart for explaining actuation of the vertical-drive circuit of drawing 10 . 
[Drawing 1 2] It is a block diagram showing the outline configuration of the vertical-drive circuit used for 
the color liquid crystal display concerning the gestalt of operation of the 3rd of this invention. 
[Drawing 13] It is a circuit diagram showing the outline configuration of the vertical-drive circuit as an 
example of a comparison over the gestalt of operation of the 3rd of this invention. 
[Description of Notations] 

10 [ — H shift register, ] — A liquid crystal panel, 11 — The pixel section, 12 — The level switch 
section, 13 24 14, 14', 34 — A vertical-drive circuit, 141,241 — V shift register, 141-1 - 141-m, and 
241-1 -241 -ml „-rf Pulse transfer stage, 142,-1 427 242 ^-.The decoder section, 143 — The buffer . 
section, 344 — Display electronic switch, a 1 -aM — Pixel Rhine, BS, RS, GS — A video signal, 2VST, 3 
VST— V start pulse,. 2VCK(s), 3 VCK— V clock pulse, VCK-A, VCK-B, 2 VCK-A, 2 VCK-B. VCK-A, 
VCK-B', VCK-C — Decoding pulse, SRP1 - SRPm, and SRP1-SRPm1 — A shift register pulse and 
GP1 -GPM — gate pulse. 



[Translation done.] 
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^©♦S©^/6»{07 M^v ? ^^'©lo©tej^©©lE]SSilr 

fe5„ ¥^*^©^^W©^±fiJ;«?, -t 

fcfe, #tei^S©lH]8S J ^- ; ?:©te©gl5^©lH]?SSr«^-t-.5 

[0 0 0 5] St/iELfcftJUOv^^t^ 
"o ©i^lfli^ ill© 5 *>^« *H«©B*7 v 
^©5i^^*tt#S£^it£^3fc^c. #i®^7-f>- 

^5^fef,HTt>5^^T-Cf±, ±IE©J: o\z. l Him? 
-f v^©*I©^^tc->7 h i o©tei^iS:©iH] 

Sr 7 > r t ^ffiS-f r i: li^-sitgtciS 

so [0006] ^©J;5lc:, ^*©i®te^^{B-C»i, J& 
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fairs to s t ^ b ffl to -o fc» 

[0 0 0 7) fr&Wteti>fc%mmfi.\Z&3>.Xtl:&tl1Zh 
[0 0 0 8] 

StftCHlKffcot, 2 0©:fr|ci]©.5 *)© 1 ©^ftte 
fiotl 1 ©/V*fll *£«*H*#i"ofM&£*fc;6S 
t>M#.mttrZs<*x&W}3i®>k. ^/u^»»^a*»fe 

©te©^fa l;: ftoXBSyiJ $ ft fcBfSf ?U & S 
$ fete, ^^K»^«i«8'J«ib''</i'^^#a:io 

ra te . e> fflsij«B»^ ^ *j***ic*4- 

[0009] >«89J<&*R1dIIIIS— ' l*S!W*A«lBBtt\ 

2o©#i6]fcK^J§ftfc*R©iSi*i:. 2o©# 
[6]© 5 *>© i o*ai:iSot^ l ©^w*fB#&tt*M 

Kte ; 2 o©^|£] © 5 fc©#,©;£|6] te fe v o T BB^'J $ flit 

[ooio] *%w<DmmmW)\Bi&-£tztemW)®i&-w- 

feWI&tti;'} $;h,S t #te, WJfB»/</v*£^48:te «t 
ot| 1 <D^)^M% -f-SrSt- 2o©^-(d]© 5 *>©<&©;£ 
[6] te £ o Tg£?U $ txfcfSi^USrflaSiJ JEtti" 5 ft © J& 

SEtb#© t <@»JSgK)^^^.^#iS t ©rate9]##S$r 
411*. 5 r. i: te J: 5 , ^^Wh^WLfrhmmSh'*** 
±l&zZtk\z.MLX%l l ©^^Sr^i-Sd^^Sr^lP 
b&^mbteQ. ifttej;*), ±|E©te©*l6] 
»cfeoTE?«$ixfciiiltl?'J© 5 *>©*r8bft!IHi?iJ©«S' 
H, *^^#©W »>#*,# prig* 3. 

[0011] 



(3) 

4 

i^mommmm) sir. *&w.<z>n&<oMfflz'o^ 
xmmi&mLx&mKUW-tz. tins, ut<d&wx 
»** *%w&; wmi$bffimmM\E\&bz®-mm±.ic 

^-ttfcwi-s. 

[0012] [mi omMoMMi m 1 t$*&w<D-m 

*SBs«iv>5. ) ©«JB&«^^*-rt.©T% 1**57 

io te*LfcJ;5te, r©§gfi»i, aES/^/n.ot, (S# 
K^/^Oh *-<SX^»dfett3 0i:$:«*.-C^ 
So ffift/^A'i Otefi, ^3*1" S Singe l 1 (02) 

t*T-'^-A^«^-B S IN , R S IN , G S i N teg»f«©ft^ 
mSrtToT. «*/^/H OtefctfSB (■#) , R 

(*) . G (ft) ©#fefflffi* (*Eir*(4EI*-BrT) & 
^tb-t-SfcftWf-r^-fg-f-B S, R S, GS5rm^-r5 
i*te, SSfi/^/kl 0©B]^U>5cu^[&l®SteRiiP$ 

^5*atfe{s *y c o-MSrtu^-t-s j; 5 t^ot^ 
20 So ^^^^^30^ «-frjnffim««on»iA 

f S Y N C C1<5V ^T#l© ^ 'f. 5 y ^jgf H S T , H 
CK, VST, VCK, FRP, SHS £:^£"t~2> J: b 
tC^CoTI/^So 

loon) :r-e, Hsut WL$k;**;y 1 0 ©#izB 

H^$—Y V ■> 5 o ) HCKI4, zK 5 ?^ 

^p.> ^ ?/•?/^^t^,^5 0 ) Sr^-fo 2VSTH, 
^;kl 0©f*xE-rsSK^|o]v'7 hVv 5 ^.^©^.^— h 

30 x-^/v^. (£i.T. V^#-h/-?/^i^5. ) 3r*U 2 
VCKIi, m&ftfa'sy Y u*J*$*m.W)-fZ>? n 5/^ 
a^v* (J£AT. d s/^/^^.iVN5„ ) Sr^i-. * 
fc, FRPIt fi-^K?-fv<2 O^fx^-A^lfB^-B S 
IN, RS IN , GSi N Sr0f^©K«S.«ES:4'.C?ii-5XflE 
©t'rtlf§BS, rs, GSte^m-TS©tefflv^^tb 
5S<E-*KlKl««-S-Sr*L. SHSli, ff#K7-C 
^20#t7tifBS, RS, GS©&*aSrfS5ti-S 
© teffl 1/ V S f- ^■ffv^ —tv Kit Sr^i-o 
[0014] El 2 tt»Bi^^/P 1 0 ©-«^^'J *r*-t t> 

40 ©T-fcS. ^©Elte7r:L.fc«J; 5te, »ft/<*/H 0(4, 
iS^SlJ 1- 1 i: , vf-Ml 2*J«tU f 7K¥*|6lv'7 

hU-v ? ^^13 (UiT. Hv/7 hl/v 1 ^.^ 1 3 

141 (tAT, V->7 h Uv 5 ^.^ 1 4 1 tl^5. *B1T' 

nBi**i") ^tsmm.mmmn 1 4 1 smsi^t^s. 

H->7 h Uv 5 ^.^ 1 3 El 1 te^: LfcH*^— 

gffigf&EBS 1 4©V->7 h u^^.^tett, Elltc^L 
fcV*^— K/nVw^ 2.V STiiitfV^ a ^/n 0 ^;* 2 
so V CK^ 5 A73cFti-S <t 5t^oT^5, 
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[0015] mmu 1 1 »4 V mft-t^xj y^^^m 
z f-mfrbt£Z>mm*'? v y * xm^mLxffij&zti. 
ztib <D&mm wk: raw ^>^t\zx ym&*m 

fi^BD (1, j) , RD (2^ j) , GD (3, 

j) , , GD (n; j) [j=i-M] *mmirZ> 

gfi*ft^Mf@<£lfSiBD (1, 1) — (1, 
M) , RD (2, 1) - (2, M) , GD (3, 1) — 

(3, M) , , GD (N, 1) - (N, M) SrSS^J 

LT«J&£;ftT^£ 0 BD, RD, GDfi-^ix 

[0 01 6] zk^^'s/^aui 2tt, NiB©* 3 ?*^ ^ 

^1'2 (1) -12 (N) *^/»Xffij&£ft. m-^VJ 

^f/<2 0 (Hi) ^feA^Sixfctr^ff-g-BS, R 
s, Gsfew**Bi-iKa«WKtt#&-r4«tB«r*ru-c 

t^o NfiOTk^-Y 2 (1) -12 (N) ft 3 

S >^IB£ffl5 3 0 (Ell) ^bH^7h^^l 
3^«^$tv^H^ o ^^/W*HCK(0jgJHU:<fco-C 

[0 0 17] Hi/7hl/^#13tt|»O^Wfig 

#1) Sril^fg-Cfe^o iOAffrWfctt, Hi/7H/^ 
1 3*4, ^-f ^ y^MS3 O^bMJHSH^ 

d y ^ ^Vv;* HCKt:ioT]?S5 «FBi3raPHT?*¥*ffi] 
il^Vi^ Sr#(B»«**fe«lft U^-T S r. t fc i 5 7k ¥ 

tt. H'>7 h Ui/^^ 1 3^b7K¥*ffil»lR^V^^*stit 

RS, GSSrlSai l<DttfcirZ>3'0<Dmm&l\zm\l 

[0018] [3 3 -El 5 Sr#fiB LT, fiKISiilE] 

81 4 ©«/Wco^TlWWi. E)3tt£iEIg 
SMfilftl 4(0^ftM?rlU El 4 #[2)3 co V >7 h u 
^^141 (Dffif&zm U 05 tt&KrabSlft 1 4 K 

mm^i 4#, W7 h 1/^7^ Hit, 



(4) 

"ffll 4 2 v<^7r«l 4 3i^A/-Cl#^$tbT^ 
[0 0 19] VV7H/^^14 1(»^g 

Mi 4 1-1-1 4 i-mi^i«snsri :r*e, 

^iSi"SJ:5fc< m=M/2tfc5 e SteSS^/l^teiS 

si 4 mi(D^^^^Mai3o^b, 

05 (b) ^Ufc<t 5 4V-*#— HaVK*2 VST# 
ttl&*tl>, #y^v^|EiS«l-4 1-1-1 4 1- 

rnfctt* S^«£«$3 0i>fe, B5 (c) fC^t 
10 fc«t 5fcV* o y^/v* 2 VCKiS3feyijfdX^7-*tt5 
. J:9l:^ot^5o 41-1-141 
-mtt, tgifi-f a i 5 fc, . 1 f@£M ^ iv?oy 
^^VCKi:PSSUS)m2i^D5/^ 
>v<- * £ Sr ffl Tfifj* $ tb % *BE £ *i/T V * 

(02) fc*si*&2o©pf*9>r^fcJ»«UTKr*bii 

Tt^So J:9*#Wttti '^>76Sgi 41-lttB 

i7^^al , a2 fcjEtJSg V/^teiSfca 1'4 1-2 
teMMv^ >-a3 , a 4 fc»JK U ^^(BiSai.4 1 
20 -ml«7-^a(M-l), a M (C*f/S LT V>5 0 :i 
X\ W*9^^aj (j=l— M) fi % -B3Rffil l^fc 
ttSWSiBD (l, j) -GD (N, j ) ■j^&JfeSBB* 
EW*r*iV -^«t 3«<^Vv'7 h 1^** 14 1 

7^2 vsts: hy^ft bT#te^ara^/^^te^» 
b*wiwpb^ ^^teisa 141-1-141 -m^ 

^fri^ti, 05, (d) - (f) fc*Ut«fc 5*v/7 
. h^^^WSRP 1 — SRPm.HlU H5-ett 
30 SRP1-SRP3 ^SrBI*) SrJB*ffl*r<5 J: 5 
iot^So vi/7 h 141 

^WSRP l-SRPm«5*«MK*5lt5 1 
[0 0 2 0] B4C*UfcJ: 5t-, Vv-^H^i/^^i 

4i©^i/76sai'4i-nt ^o-y^h>rw<— 

^ 1 4 1 1 t x V«(y<—# 1 4 1 lC7)ffl^iffi 

ffliJKKttfeHfc-r * 1 4 1 2te£U? uyt b«( 

\/*—9 1 4 1 3"*»b*5 7s/^0BtS:^-ev^5 o 
40 [0 0 2 1 ] ^07^ h-Y 1 4 1 1 J4 X 2 0(0 

PMOSgyCD h7^^ 1 4 1 1 a, 1 4 1 1 b t , 
2OC0NM0 SiO h^^-v?^^ 1411c, 1411 
d kti^AsXffif&ZtiX^Zo h7^^14 11 
a, 1 4 1 1 bCOV-* • KuW^WttfflSldStt* 
tls h7^^14 11c, 141 ld(OV- 

1411b, 1411c fiCMO SflfagSr* L> fSJ*<D 
htcfiV^^- h^7 2VST^AAJWJ; 9 

50 8iit, &ao^*ea*a©A;fc«6 (^^^ugaa 
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14 1 - 200 4.1 1 b, . 1 4 1 1 c<D¥ . 

-b) b?>-i?X# 1 4 1 1 aOy 

-^tt««9^^VDD»-*»*^ i7^^ 1 4 1 

11a CD^— hfcttV^ n y9'</l'X 2 VCKO^teff 
ft?&5/2VCK^A*Stl, h7^^14 1 1 

[0 0 2 2] 4 l/*—9 1412 tt, CMO.SMW b 
7^^14 128, 1 4 12 b£J:oTl8/&£;h/C 
*JD\ tOA^S (h7^#14 12a, 14 12 
b<Dtf— b) tt, 1 IOWA 

ffi ( h7^.^.1 4 11b, 1 41 1 c(D KWV) 
fcttlftSHTV^o h7y^^l4 12a<Dy-7|i 
^VDDl-SMfcSJV h7.y^^,14 12 b(D 

[0023] 9*y9 b<0'*—9 141311 9 * y 
.^F^y^-^HlltHioMtfc!), 2o£>p 
MOSS^f^^^HUa, 1.4'l3bi» 2 
h7X^f 1 413c, 1413d 

1 4 1 3(DA^18 (CMOS«^£#1~b 7 1 
4 13 b, 1 4 1:3.c^- b) tt, ^W^^ 1 4 1 
2<Dmt)$$ ( b5>^** 1412a, 1 4 1 2 b <D K 

13b, 1413cOKW^) ft^y/Wl412 
(DAM (h7^fl4 12a, 14 1 2b(Oy- 
b) fc«tt£jh/0*5 0 

[00 2 4] r <0 £.5 fcW/S^A^.CaSa 141-1 
IC&V^T, 9*y9 b<< l"<—9 14 11 CDttSAiffi ( b 
y^i/^9 14 11b, 141-lcOKWy) 
H >7 b l/^#/<WSRP 1 dSfflA^iV 

4 1 -2lc|KS6$Jx5i*fc, 73-^ 
SU1 4 2tcAA^^ ; 5ct 5^ot^5o 4i!lO/^v^te 
j£IB: 141-2 — 141 -m^O^T tfRl^^W^Tfo 
5c ■ ■• ' ■ 

[0 0 2 5] m*H3«r#»Cxtt8J3i"5o r^EHc^ 
Lfc«t5t-, f^-^ai-4 2H HSf&Bl 1<0#H* 

7^yaj rtKiKttbnfc-J-.^Ky-M 4 2- j 

(j=l-M) Sr^A/T-V^o #»f lOfyKy-h 
1 4 2- 1, 1 4 2-3 «©#-*©AAJBt 11, B 5 

( g ) \c m L fc <fc b 49* a - bv^* V c K - A jjs A A 
£*U Wfl^tVK^ h 1 4 2- 2,. 1 4 2-4 
?(0#-*^8l:it 05 (h) K^Lfc«fc5fcx 

K^7VCK-Ali, p y9'<A'X 2 VCK 
(D2#<D 1 <&JBJW*:*U 7*=*- bV^*VCK-BIS 

— K^/v-^vcK-ASrSteLfc.i6JK*:W-t"5 0 
[0 0 2 6] — 142 <D^>- K^— M42- 
(2k-i) , !4 2-2kO)*>«rte«)A*iSl:»l V 



Wll/^^ 14 1 O^V^fiiSl 4 1 -k^feO 
i/7. b is*J*9'<A'X S RP k*SAA£ix5 J: 5 l:fto 
ti^o k = i-mtfc5o iti^fyK^ 

-M42- (2k-l) , 142-2klt Ztl? 
tl, Vi/y b Ui>*9 14 1 frh<Di/y V U*?*9'*fl' 
7SRPk Stt*:* — bV^V.CK-AifcliVCK- 

io [0 0 2 7]/<^77^143H Bf^l-l <0*®* 
7^a j . iTifcfH* t>frfc'<y7T 1 4 3- j (j = 
l^M) Sr^A/-CV^5o '^^77 143-i OAAB 
ttf* = 1 4 2 >\K^~ M 4 2 - j ©IH A 

t^TFT (IS**"**) (Oy-h^g5$ttT^5o # 
;<y7r 1 4 3- j rt\ »jSi-5^^Ky-h 1 4 2~ 
j **feOtaA«#0»aS:Rteb, 05 (i).- (n) 
•K^LfcJ: b^Ao*GPj SrttlAi-5o 

(D^-h^GPj tt, HftiSBl l<P*tJ£-f 5B*7 
20 -YVaj ©#B*ifl|j*t5T.ET Yy>V*9<bV— 

ot^S-o ^<y77 143-j IS^fc, 7* = — ^ffi 1 

4 2^Vi/7 hl^^^ 141^\ iSSig&l lOMt 

^h^GPj *s*38WK*5^5 \%2<D'<)\>M% 

[0 0 2 8] W±0 J: 5 t£ffij$L<Ot> 7—m&&7F 

30 [0 0 2 9] H3fcl*5t*T, ^$^84»3 0 (IS 
1) ^bWAJtlSV^^- h^/V^2 VSTttViX^ 
b U^^? 14 1 (7)^^V^tei^S 14 1-1 t-AA^ 
ttx V^u^^2VCKIt M^'^^l 
4C0#/^V^te^lS:l 4 1-1-1 41 -mlcW&Zn 

5 C 1 4 1 - 1 - 1 4 1 -m 

tt, V^d y 9'<&X 2 V.CK^^o-CBH^^^^tei^ 
rfT^i:*^, 05 (d)- (f) i:/TUci5i>'7 
b SRP.1-SR P m&mikttit)1-Z>o 

[0 0 3 0] VV7 hUi/^^ 1 4 l(7)^MlcM 
40 141-1 — 141 -mfrbti! i £)£tlfci<'y b 1si?X9 
• ^/MSRP 1— SRPmli, X=> — 4 2fc*5tf 

5*ixW#«i-5-*-^K^— b<^ffl^A^i$^5o «t 
OAftttCtt,' >7 h i/^^^^ S R P k (k = 1 
-m) tt % »«i-S-*-^K-y— M 4 2- (2 k- 
1) , l4 2-2kCAA^ti6o :HbOt>Ky- 
H42- (2k-l) , 14 2-2klt ^rH-t'H, 

05 (g) , (h) ICtfL/cJ; 3^7^- bV^^^VC 
K-A, VCK-BCtot^ b l/^^/^ S R 
Pkt73-KlT^nc t>Ky-H42-j 

so ( j = 1 -M) OtH^tt, **ve*L, ^777^14 3 
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<D/<y7 7 1 4 3- j \Z X o X*tl?1nRl&£1nX . E) 
5 (i) - (n) ^Lfcip^^-h/^^GPj t 

(El 2) (Dfi5t5ili7^yaj fc*5lt5#lf*OT' 

(H) -ttttt-rso 

[0 0 3 1 ]'-*. ^5^4»3 0 (HI) a»& 
;KXHCKte, H^>7M/^^13 (Ell) 

5o *1^JA>&*N^]*^©#W*«#3*II 

[0 0 3 2] /^jy^rSBl 4 SfrbW— F/^GP 

"C, HV7 hi/^^ l'3a»b#*¥»R/*/K*fcJ:o 

7-f ^ 2 0 ^fcAA t r'tlsf-B S , RS, GS 

ti\ -ttt-Pix, 1*7^3 1 cDBjlSiBD (l, 1) - 
GD (3, 1) t«»Sn4 0 »4^Jd»b»6yiJ 

S, RS, GSI«hfni*BD (4, 1) ~GD 

(6, 1) \zms£tiz>o skT^m^s mm^-oai 

titf-Bs, rs, Gsfrmm^msztiZo 
[0033] mm^^o-ai <DNm<Dwm^ttirz>¥7 s 

2 (:J:oTigi7-fya2 ::ttll7 
-fVal O^iRl*fcLT3ffli I, o<0JB*36SaiRS*u 
TEl^FKtr^W^BS, RS, GS*S0«e$*l5. 
Tia«fc IT, 1 H*9>f >ft<D \?7**{B*<D&#tfifr 

[0034] m6^xxfm7 £#hsu-c, *n 

[0 0 3 5] D6H^|||Ko^lBlc*sit«SKnniBlK 
1 4fc#i-5Jt««li: UTOSiElgtblHlKl 1 4cd«SS 
«/S«r*U El 7(1, roSHIgffi)(ElgSl 14fc*5ttS 

<00-e*2Sifc(0»tt (El 3, El 5) fcB-«]fctt#fc:tt 
IB— W-i-. E)6J£*LfcJ; ?fc, *Jt»0!lOffi 
illgSblHlSS 1 1411, V'>7 h \s*J*9 1 14lt\ 7 ' 
= — ^Wl 1 42t, /^77ftl 4 3t^-C«fiE 
SixTt^o Vi/7Kl/^^ll4 1H ±IEHi£co 
»«fc*5lt5 h ] 4 l PJfiige so 



(= 2 m) flO/NW^CiSa: 1141-j ( j = 1 - 

m) *>^jjiT^5 0 ::-e, i 

4l-jtt, ±IE3Wli©»1iOH4lJ:«Lfcia*ilBIC 

lHltll, El 7 (a) fc^LfcJ: 5fcV**— h/< 
^VSTi, H7 (b) fc*Lfci5iV^tfy^ 
/^VCKi:^$^ o V**— 

VST«J;tfV^nyir^VCKIt -ttb-CTt, ± 
E^iSo JKffite *5» 1 5 V ^ * — ■ h />Vi-^ 2 V S T J: U 5 

[0 0 3 6] Vi/7 h 1/^7^ 114 1 
Sll41-jlt VXf—h'^XVSTtS&XfiV? 
u y?s</l<XVCK\Zft^X'<frXlR&i:ft\,\ El 7 

(c) — (h) IC^LfcJ: *>t£i/7 V 
R P j " (rcO.El-ettS PR 1 ' ~SPR6 /; O^^El 
«) SrlRfta^L-T:, "r^-^SBl 1 4 2fcfctt5*a-Jffi; 
■i-ft^K^-M 1 4 2- j fcftfttiiSCftot 
*r^— ^SBl 14 2<£>#^->- K^— Kl 142- 

j te, -Jtjtsf 5^^^*5a&a 1141-j ^fettj&Six 

M114 1- (j-1) frh<Di/7 hl'Vxf^/l'X 
SRP (j-1) M:iotf3-KLTtB*no 

y K^- M 1 4 2 - j OfflASrKIK Ut, El 7 ( i ) 
— (h) t^bfcJ: bU?— f^VW*GPj 4ra^L, 
■S*JS-*-5!if*9>f Va j I^t5i5^otv^ 0 

[0037] ^cdj:5 t / ^JtttMo&BranmK 1 1 

4te*5l v TH\ Vi>7 hU^^l 1 4 l<7V^W*tei£ 
©114 1-j aSHSUFBl 10#Ii7^yaj rTirfc 

114 1-j &mj&~tZ)\za^ EM^LfcJ;?^ & 

i+i om<o h7isi?x#m*&&mxhy, &b7>i? 
<^^^^tea&© 1141-j teMfSL-t* r. t ^Eiit * 

^J^tf, V K ^1 141(01 

STEI4 0J: 5fc«rit1-*»*ttt, lli7^^0i 

^X^EIIBo«|/Wt»wJ:oT, lil^^^^a j ^co 
♦SffliS^ l oco^>Vb^teig|& ii4l-j Sr»jftT#fc 

5 r t (isjit-efc o , ®j^^i Kommv'O'a 

j Oft (=j) Srif*liLfc»frfctt % ^ixtcJt^JLTV 
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v/:7 h 1141 <Dmmz-&wmi-mmn-t 
tt#>, saigibiaKi.i 4<Dm^mm&m\~><^*-t 
z>z.tfc&mx$>z> 0 £<b^, v f /7H/y^ii4. 

y^^VCKft 07 (a) , (b) l^LfcJ:? 
ui/*f i l 4 l <^#/^^^IS:Srffi^'t-^ 

[0 0 3 8] r. *tfc*t it, *H1Sojk<S(OSEIBI&Ih1 io 

aj ffloy- h/^^GPjSr^i-S J: 5fcLfco 

fcjJWft^SR^JMrlSl 2 1 r 1 1fi ^jmxh 
t)> »»«««Srfi»-r5wi:3&s-e#So 2®^7 

mmim^^xh+^n^mxh^. maris w 

7 h ui/;*^ 1 4 1 © lo<Dtei£&S:l2 4(0J: 5fc*J* 

^14 1 S:lbf^S-e:5fc«>(OV^^— h/^;* 2 V S T 
^V^D7^^^2VCK(i, 05 (b) , . (c) fc 
mLtlX ttftW-Cffl^fcV7#-h^VST 30 

ioit^V^ n jy^y^W* VCK (0 7 (a) , (b) ) 

y V 14 1 <D&s<fr*fc&& : &ffij&1r% h7> 

-A, VCK-BSr, «-^^K^-hrtfcXEfcA, 
B, A, B-fcV^'W/^-CWOaTTA^-t-a^PfcL 

r.O*3^, 0 8:teJ:Ut0 9^Lfc«fc -tffi 40 
cr>X = - K^VCK-A, VCK-B^2fi^<;V ■ 

<2#(D10JBtt*) «rtof3-K^2VC, 
K-A, 2 VCK-BSrfflgtT, rtub Sr-r ^-^SB 
142' <D^t-r^Y¥- h\ZA, B. B, A, A, B, 
■■■£i*5*MF-C«5 ^TTA^-r^J: SJwWSUTfcJ: 

SblalBS l 4 7 <D*M«J*S:*U 0 9 teEl 8 <£>Si£gg» - 

ztih<omx\ ms^ii/ia 5 \z7jkLtz. 



/2 

■TSo H8*5j:tflH9©3*>, 7 3-K^W2VCK 
-A, 2VCk-BOjfiJK, fci^-ra-^SBl 4 2' 
^t^K^- H-fr-fS^- K^2VCK- 
A, 2 VCK-BO«9ST*«feEil^Ott»0«fi8»4ia 
3*5j:t/H5i:ia«-e4)io 

[0 0 4 0] B8fc*Lfc«JK0iJ-Ctt\ 0 9 (g) , 
(h) fc^Lfcfc 73-K^2VCK-A, 
2 VCK-B<£>JDi£8Sc£±iE<7)0 5 (g) , (h) fc* 
Lfcx^ — bV^VJ^VCK-A, VCK-B02^01 

^^^^tt^^ilffi^tt^tot>(D^<Ttct 
t\ 4fe, H5©fl-eit W*.fi#^S^t l, t2 
lC*5V>T, >^ h S R P 1 fc-r^ — K'* 

MVCK-A^fettVCK-B iiSRC*^ S 

tC>GtUT, H 8 IC« Ufc*»«-Ctt, 0 9 (g) , 
(h) fc*Ufc«fc5fc* V7H/^7^^7SRP1 
fc-^a — K^/V7 2VCK-Atfc(42 VCK-B^(D 

[004 1] [» 2 om&vMmi *?8WO* 2 

[0 0 4 2] 0 1 Ott*3gWO*2oHJfeoJKJi»c:«5 

* 9-****asmcaffl ^n^fiiEiEibiiisg 2 4 
ia»ionifco»« (03) m5W7M/^^ 

14 1t5itff3-y»14 2l:ttx.t, -tft-pjft,* V 
i/7 hl/^2 4 1 feilfr^ — ^#5 2 4 2£'dx.6 

tt, ml (0^/^^15:2 4 1 - 1-2 4 1 -ml * 
^^i^jntV^o *^V7filg2 4 1 - p (r 
rx% p - 1 —ml ) (4, lSlt95 1 1 (0 2) 0 300 
Pi^^^^a (3p-2), a(3p-l), a (3p) IT 1 Of 
o^lt b^xTfc <9 , -t©rt«EB«J5fcttia 4 tC* Lfc t>© 

mmxhZo ::*c, mi =m/3 (=S»*) -cfc 

5. 

[0 0 4 3] VV7h 2 4 1 Kite, 0 1 1 

(b) , (c) \Z7FLtcXllZ s jLlEJfcRfifl (0 7 
(a) , (b) ) t*5Jt4V^^— h^^V ST*5«t 
U?V^ d VCK^-ttt-fJxSfSora^Srto 
V^^— h^^l/^ 3 V S TteXrlV? o j/^>V^3V 

CK^>fSy^Ji4»3 0 (0 1) fabVk&ZinZi: 
5{:/cCoTi^o vv7hu^^2 4i^$ 

. [0 0 4 41 7 f 3-^»2 4 2l:tt, 011 (g)~ 
( i ) fcSLfcJ: 5*S^^^^ffi*eSr'bo3o(75T f 
a-K^VCK-A' , VCK-B' , VCK- 
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C tJlfft; , /^(B»»2 4 1-pt 

Mt^fyK^-h2 4-2- (3p-2), 24 2- 
(3p-l) , 2 4 2 - 3 'p ©*^-*©AASKAA 

2 4 2- (3 p-2) , 2 4 2- (3 p-l) , 242 
-3 p(D&A{&<DAJ]i$itZlt, Vi/7^^^24 1 
<D/>VW*tei£IS:2 4 1 -p3}»bi/7 h Uv^^Vl^S 
RPp*A*-*tf« <fc 5J-*'oTV>5c r^-^2 4 

V7h 1/^7^/^ S R P p *s*38Wfc*si* « l 

[0045] jjfefc, coi5 4«j«<ofia[je»ia(8 2 4 

^SiT/fcV;** — b^W* 3 VS TliVi/^ h l/v?7^ 

2 4 1C0/nW^Ss^2 4 1-1 V?u y 
^^>7 3VCKH vW h 2 4 0#/to 
(EM2 4 1 -1-24 1 -ml \C#f££inZ 0 ztlb 
0#/>>7te^2 4 1 - 1 - 2 4 1 - ml M\ V^n 
y * 3VCK^o T AWC'^;* 0 t * 

Ell l (d) - (f) l:*lfc±^r>7>^ 
^WSRPl' -SRPmr ^JlH^aj^f-f^o - 
fth<Dis7 h U^7^;l/7SRP 1 — SRPml 7 
tin. 7^-^2 4 2^it^^MMJSt§ 3fi(^) 
^ K^- h <om\zAt) S^5o J: -0 Afls»»£tt, >7 
b U^^^SRP p(i3ocD^V K^— 1> 2 4 2 
'-■ (3p-2) , 2 4 2- (3 p- 1) , * 2 4 2-3 p 
ICAJj^tiZo flU p = 1 —ml T*$>3 0 ^K^— 
h 2 4 2 - ( 3 p - 2 ) , 242- (3p-l) t 24 
2-3 ptt\ ^-K/^MVCK-A, VCK-B, 
VCK-C(cJ:otv/7 H Uv 5 ^^/^ SRPp £r^r 

(OmJlfcs ^frb-t'iv /<y.7 7»l 4 3(0^5/77 1 4 

3 - j laot^hfhsfi^Hx, 0 1 1 ( j ) - 

(o) tw^UfcJ: itiLff— F/^GP j t Ltffl^J 
ttSo y— h^/u^GPj fi, HKfifBl 1 (02) 

**<&y- M£0t*S*iv & h^v^Sr*^ (M) 

[0 0 4 6] ^CD±5(^ *«*©»«KJ:*t»i, Hit 
§15 1 lc^SocDia^v-rv^^tLTloO/^^te^ 
2 4 1 -p §rS£tt5 ± 5t- UfcOT, Vi/7H/y^^ 

2 4 i ©«rit»c^»*±*^»*±iBjB i commmm 

^24101 oogM^@40 J; b fc«/*i-<5» 
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4 1 £tbf£$^5?c«>(7)VJ**- K/nVK* 3 V S t^V 
^P^^3VCKIt HI 1 (b)\ (c) ^ 

* 2 V S TJoitfV^ b 2 VCKtJt^Tct 

i^** 2 4 IO#^/P^en»**«/at-*-« h7^^ 

[0 0 4 7] [» 3 <Onfa<DMffi] fcfc, 3 
[0 0 4 8] 01 0f4*3BWO*3O|a(t^J8fcfilS 

*5-»ft**««fci(ffl$n5fiiw»iaK3 4^«t 
. nz&Kommmm (03) ^ufcSMa&EHSi 4 

Vi/7 h Uv>;*^ 14 1 t7 = - 1 4 2 t 

-<om^ AJj&tiZ) t*y**m^<nmm am) kkxt 

' Bfttftl 1 (0 2) 0**ffl«Sra4fcf4l5fc«J5#*.' 
20 5ii Sr pJfBi:-rs«*«)WElK3-4 4 *rKttfci©-e 
fc£ 0 ::-C, iSS«all BMtgBl 1CD-T-<TCD® 

*>9, **fH*§fc/3tt\ liSil l©IJl7^V(0 5*>a 
2 - a (M-i) O^Sr**prtefcUfci:#o**««-efc 

V 

[0 0 4 9] 01 2 ki^Lfc <fc 5 lc N ^^J#IUK3 4 
4f4m<@ ({BU m=M/2) ©fyKy-h344- 
1-3 4 4 -m^AyT^^o K^— h 3 4 4 - 

k (ffiU k=l— m). ft, V^7F^^14 1(^ 
30 *^u*te2&Si 4 1 -k^?>|tlASKfcV7 H/5?7 
#^SR Pk^g^-^l 4 '2fc*5lt5*t 
Ut5t>'Ky-H4 2- (2k-l) , 142-2 

K^— h 3 4 4-kcD#^— ^(DA^Stcfi, ^7hu 
v^^/nVu* SRPk^A^$ti5«t5l-^ott^ 0 
fti^cD^V K^- h 3 4 4 - 1 *5 J:tf AT©<0 
K^- h 3 4 4 -m»Cl*5^5#-<f <fe<7>A*«Sfctt x 
"H" ^/-cfi "L" l^-</KD^Ttl^fB^i:5*^ 

4 o 44-2-344- (m-1) fc*5#5#* te<DA*4» 

f40 3O®^£fi^-efc5 o *^«0#EIBS3 4 

[0 0 5 0] fttci, £A±©J:5*««OfiEK»[ilB3 
4 0»^frttWf4. 

[0 0 5 1] £i\ **««o ***^IiBfc-f 
tt, «/T«]«la]e 3 4 4 ©t y Ky- h 3 4 4 - 1 *5 i 
1/3 4 4-mlwA^fa»*«J#«*SW$r "H" 
^^i"5 c ^tl^J: t), t^tOt^K^- h3 4 4- 
so l-w3 4 4 - m^y-hBS*lfii:/j:9, V->7h^7 
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? 1 4 1 j^feflH^X^v^. h SRP1 

[0 0 5 2] **fiB«SS:**^I«Bfcr5*&»- 
fi. ^#J#[IJ&g3 4 4©t^Ky- h 3 4 4— l*5<fc 

^Hi-5o ZtlteXV, t>K^-h 3 4 4-2-34 
4- (m-1) <DWf- hMWmtKV. t^Ky- io 
h 3 4 4- l*5<fctf 3.4 4-mf4y- KHtttliftS. 

^^SRP ltJiVSRPmfir^-ySUl 4 21: 
#W&S;M\ i/7F.^^^SRP2-SRP 
(m-1) W«^^-^14 2CM^ 

t€\ jlfSf^-'O'al , a2, a(M-l) , aM 

[0053] n n x\ *Hl£o?g*8©fiEW»[g!S 34 20 

[ 0 0 5 4 ] m 1 3 fi*IH(£o»»^»i-5tti««i: L 

r<DSB;i£filH]i&2 14ft ±BJU 1 o3Bfco»liK» 
-r^hb^^J (El 6) XTFLfcfifiJEIblEJB&i l4lc*stt 
3^3^95 1 14 2^^779,14-3 ioMt, A 

^^Hst'f^f^fg mm izj&cxmmtRi 1 

(B2) o**««Sra*fc»±13»2:W9Wi5riS:^r 
SEti-5**«J#lHlKl 1 4 4 SrKltfctO-Cfcio - 
rT\ **MSB«a, 0tt. *^M(DBM (Ull 2) 30 
tt5t><£>£l5)£Xfe5o **»#II]8gl 14 414, M{@ 
CD^V M 1 44- 1-1 1 4 4 -M*>k#Jj$;£ 

ftx^5o r.ttb^^^-v Ky- M 1 44 - j ( j = . 
1— m) flange 1 l^ii^^^aj icaj-jsuxK 

[0 0 5 5] OtlTls Yf— hi 1 4 4 - j tt, r^-y 
9114 2 0#tyK^- M 1 4 2- j <Dtttfj*&& 
<D'<y7rM'l 4 3 KiSlt 5*^5-^-5^1/7 7 14 3- 
j fcA^"r5:*^^*rfW»-*-5fc«)Ot>(0-e*>5o 
h*y- h 1 1 4 4- j co#^-^cOA^ffil-H> x = - 40 
^9 114 2 C0#^> Ky— h 1 1 4 2 - j cotii^^A 
ASii.5«t 5K:ftoX^5o iiMi|(0 2oOt 

v Ky— hi 144-1, 1 1 4 4 - 2&±xfmTmw 

(0 2 0<OtyKy- hi 14 4- (M— 1) , 114 4 
-Mfcfctt5#*te©AA«fcB\ "H" Sfctt "L" 
u^kzh >i* tb^tOfilSr t 5«*«J«f§-i§- S W^A^ $ 
*U5 «fc 5U:fcoX^5 e *O«K0tyKy- hi 144 
-3-114 4- (M-2) ^*5Jt5*^*!lOA**Stt 
"T^X "H" i^<A-tcBje$;h/X^5 0 -t0te(0«j*f4 
E6(0*&i:lRl«-efe5o 50 



[0 0 5 6] rpj:5 4«J*^att«»[a»2 l 4»r*5 
^X % **««aSr*»^riBKi-5kl±, 

y~hll44-l-1144 -Mfcy- h 9fltt«fc:1- 
3 0 zinlzXV, 73-^1 l 4 2^tofyK 

y- h i 1 4 2- j ©ta*^-t^*s^y7Tai 4 3 

^MJSt5^7 7 7 1 4 3- j tCflfejfcSiV **fB«a 

it ±9, i±afi)02o^tyKy- H 144- 

1, 1 144-2fcit?ftTSfllO'2o<DtyK^-h 
114 4- (M— 1) , 114 4-M^S:y— hBfltK 

•fci"5 0 - r^b<^4ootyK^- hco 

fflAl4/^77g5r4-3l:«^tif, t^Ky- h 1 

1 44-3-1 1 44- (M-2) (DttW7©*#-tO* 

i^^-y^i 4 2K«S£*x5o wixteJilK 

«i3 0*.*ST^X>fytt«i*t). H*7^^a.l , a 

2, a(M-l), aM (Dffi#ttll< **£*b5o 

[0 0 5 7] r<E>«fc *Jttt«-Cf4,'pf*«Bl 1 

*5*t5*B*7-r>'a j rite*»«#«o-*-^Ky- 

M 1 44-1- 1144 -MS:KttT*^0#E]a 1 
1 4 4Sr«ric.U-CV^5<0-C. ■»e$rf L ©tfc/Wfcfc#* 
"T5r-i:*s±IB*lo|tJfc^»«<0»* (B3) «fc 9 <b 
*5)lHH)lt45. *^#1h1I^ 1 14 4« 

h7^:**f^l£##l^X% «»«SE*s* 

#<fc5 0 

[0 0 5 8] :W:^lT, *Hltoj|gj«osa«»lHi 

gg3 4 (il2) m 2<XOm^y^ >-a (2k-l), a 
. (2k) <D»-*f UXK«:fc^Vv^.tei^ia: l 4 1 - k Kttfc 

LT^V'Ky- h 1 1 4 4-kS:R»5:i:'eS*9]f 
.0fc3 4 4&«/£L-C^5<&-C, H* j/^O^/Wkfc 

»Jtei-5ri:*sJtfBifctt« (Ell 3) Oi^iH^b 

fc**i*c5» **§J#EIK 3 4 4 (0*j*;fc^5l 

(HI 3) co#^«t!9 t>«l»maE«r*fefc««'J"5rfc 
#-C#5o 

[0059] ftjb\ ±ism i (omm 

©JWBfc* LfcSEIglilH]^ 1 4 £**%tt)ttlS]B 3 4 4 

fc^ ±i£|S 2 (OHlfiiOJKflg^* LfcSttSEtft[H3SS 2 4 
(El 1 0 ) fc**.«0#ElttS:R»t X**««0«) 9 
Srtr5 w£4>*r&Xfc5o rco©^^f±, EllO^SK 
SKIAIbIBS 2 4fc*31^X, V^7hU^^2 4 1^ 
*m&®l 4 1 - p (p = 1 — ml ) t7^-^aS2 4 
2C0*f^i"5 3<@<O*^>Ky— h 2 4 2- (3 p- 
2) . 242- (3p-l) , 2 4 2 - 3 p<OUb<DW 
K l oco-t* v Ky- h Sr^it 5 i 5 LX**«JWEltt. 

[006 01 £ii, ^<<>fa&MM<Dl&m*&lfX*ft 
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m 2 comi&<Di&m-?ix mmu n i-^-r -5 3 oco®^ 

7 4^ a (3p-2) , a (3p-l) , a (3p) \Z$t Lt 1 0©/-?A- 

*ig&IS:2 4 1 -pSrS»t5J: 5»-UTVv'7 hws?* 
* 2 4 1 £flfj5jt-t-5<fc5»CLfc#, 4o£ilOll7-f 

[0061] titc s ±fiE#nife©^-e«, 7k¥*rfi]© 

PSfcf\ i^#<©Iif^SrlRl^lEi!)i-S#Ks' M1B#^ 

[0 0 6 2] *3lffi©^ffi-ett^7-?S# B *^ 
EKo^TfftW Lfc^ *^^«-H(cpg;£$tv5 t>© 

*) ^f^Fs £*?Klf2, FED (Field Emission Display) 

WtowmK^mzmmk lxt ±.\zmii-f% t& 

[0 0 6 3] 

[3S9J©3b*] a±IttPJbfcJ;5{-, •W#*lfcL<tt 
»#S 2 |5«©iii*IBtblllSS, * fctt»*«-3 t L < tt 
if 4 IE«©J§g»0K-#S!!W5SS*«a£«li <fc*utf , 
HSK^J© 2o©^iSj© b%<r> l ©^iSU-^oT^ l © 

fKiot; 31 1 ©^Vt-^ff 2o©*|£]© 
5 *j ©{&©# [6] Id £ o T IS?iJ $ Hfc® Sr <@&J fcfBSb 
i"5 *:©© J; K> < ©M 2 <D/</v*mWt:£.f$.-t-5 X o 
£Lfc©T\ ^V^^Ift#aS:fll^i-5lEl8S^^©^cSr 

*?iJk:*ttS UT 1 o©|g l ©^^^«^=£rfcb^-r^tt*J; 
[0 0 6 4] 4$fc. ff*«3*fcttf«jR^4fE^©IEi(). 

i«i-5iais*?-©**Bij«L-cig!SiBflifeiB/hT?*si 

tfcoTk ®Mt f y ^©Sfe/MtK+^at jfc-f 5 r i: a* 
[0 0 6 5] !«#«2iB©©iij^lE»blH)SS4fc»4 
$ /^u^lEfb^lSitSgiJIESb^^^^ai:© 
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-So lw s ot, ®wiBi?&iz£^x±mm<z> m 
^iMfc-tzm^izte^Th. '&mzit'<xm%nj)%'& 

MX% % ffimt'-y?-V>m'Mt\Zttfci~Z>Z tfrX 

[01] *«W©Jg l ©SH*o«JIBIj:<R5* 
*iSfi©«EBS^Sr«i-y b s/ * mtfe -5. 
[El 2 ] El 1 \z£W 3ttft/<*/w©*»gJBjfc*T*i-B|-e 

[03] 0 1 »d*jlt5fta^Ki0!g©«>Sflt^Sr*-f-lE| 
S§0T-S)2)o 

[El 4] |3'l:'*5lt5->7 hu^^'©'#(EjSa©«|j5a 
20 [0 5] 03©SB:iEi!)|5I8S©»)#Srtftl^1-5fc©©^ 

[06] *&w<D%siv>mm<DMWt\zfti-z > }t&wt u 

[El 7] 0 6©Sii:igSb[i]SS©S!)^§rtft0J-r?)fc^©^ 

[EI8] 0 3©aHK»0ISfc»-*-SSC^0!l*r*i-0» 

[0 9] 0 8©SiE|gti)lHlSg©i!)^?rijiPJ-t-5fc:a ! !5©^ 

30 [0i o] *^PJ©^2©HiS©^ffitc#,5*7-»A 
*^Si^fflv^H?>SiaiE»j|HlSS©mBS^Sr*-t-7' 

, b ??mx*hz„ 

[011101 0©^aiEKilH]K©tb^ : Sr^,BJ-r5fc© 

[01 2] **M©^3©l51t©»llBfc«5*9-«* 
^^Sfcffl^feH5SiS^«illlK©miiS1fj*Sr*i-^ 
oy*0-Cfc3. 

[013] *3BM©*3©|lllto»<Bk:S*-t-5ifctt«i 
LT ©SBiESblH]!S ©SlIS^ ^S-T 0SS0 -Cfc 5 „ 
^o W?r<D%LW\ 

11-0SSB, l 2 --tK j P^-i' s/^ 
lS-H-^M/^, 14, 1 4' , 2 4, 3 
4---gEigtblE]S£. 14 1. 24 1-Vv/7l>u^ 

14 1-l~14 1-m, 2 4 1 - 1~2 4 1 -m 
1 •••✓^U^lBaia. 1 4 2, 1 4 2' , 2 4 2-73- 
^SU, 1 4 3-y<?77». 3 4 4-Si/TffltilK. a 
1 ~aM -mmy^ V, BS, RS, CS-f7*fI 
2 VST, 3VST-V7>^-h/^7, 2 V C 
K, 3VCK-V^d 7 ^s>^ VCK-A, VCK 
so -B, 2 VCK-A, 2 VCK — B, VCK-A' , V 
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CK-B' , VCK-C — ^a— K'^W*. SRP1 
-SRPra, SRPl-SRPml — 
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[06] 
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